disease in our area, similar observations have been reported from other spots in this area.5)-14 This indicates that for some unknown reasons rheumatic heart disease takes an extremely rapid course in our area.
The purpose of this communication is to discuss the pathological features of rheumatic mitral valve disease in Iran, in order to elucidate its pattern, in respect of the surgical treatment.
MATERIAL AND METHOD
Sixty-two consecutive surgically removed mitral valves were studied. In 71% of cases (44 of 62) a past history of rheumatic fever was present, but in all cases the gross and microscopic pathological findings were those of rheumatic valvulitis. The age and sex distribution of patients are tubulated (Table I) . On gross examination the following pathological features were evaluated:
1. Degree of cusp thickness, in millimeters (Table II) . 2. Degree of elasticity of the valve (Table III) . 3 . Presence of calcific vegetation, ulceration and degree of calcification in respect of age and sex of the patients (Table IV and V) . 4 . Degree of shortening of chordae tendineae (Table VI) . 5 . Presence of adhesions of chordae tendineae (Table VII) . 
PATHOLOGIC FEATURES OF THE MITRAL VALVE
The pathology of the mitral valve, which had the characteristic gross and histological features of rheumatic valvulitis, is classified into 3 types:
A. Fibrous stenotic valves ( Fig.1) : Fibrous stenotic valve is the most common type (6 of 8) in children below 15 years of age and less common above that age (10 of 54), without significant sex difference. On gross examination, the valve commissures are completely fused, the cusps are extremely thickened up to 10mm, and have an extremely hard consistency, the posterior mitral leaflet is usually (71%) thicker than the anterior leaflet. The valve orifice is markedly stenotic and has a "fish-mouth" appearance. Thick ening, fusion, absorption and shortening of chordae tendineae are so severe that the papillary muscles are often in opposition to the valve margins. Fibrous tissue adhesions extending from the valve leaflet to the ventricular wall obliterate the angle between the leaflets and the wall. At times in the older adolescents small calcified freckles may be observed on the free edge of the cusps. Clinically these valves produce pure stenosis or combined stenosis and regurgitation. Microscopically, the cusps show a homogenous hyalinized and fibrocollagenized tissue (Fig.2) . Lymphocytes and other inflammatory cells which are present during healing stage (Fig.3) tend to disappear. The tricuspid valve shows active inflammation more commonly than the mitral valve. In pediatric age group, unlike adults, stenotic lesions in the tricuspid valve are hardly ever seen. Type A, fibrous stenotic mitral valve. Note the extreme thickening of the leaflets, fusion of the commissures and absorption of the extremely thickened and shortened chordeae tendineae to the cusp. There is no evidence of calcification in the specimen. extreme elasticity (Fig.5 ), retraction and curling of the leaflets associated with high degrees of elasticity, leading to predominant mitral regurgitation with practically no stenosis. The chordae tendineae are short and slightly thickened with minimal fusion. Calcification is not usually present. Microscopic examination of the leaflets shows a dominance of homogenous fibroelastic tissue. Elastic stains demonstrate rows of elastic fibers (Fig.6) . than fibrostenotic valves. The cusps are not as stiff as in Type A and show more flexibility. The mitral orifice is stenotic in 62% of this type or shows a combination of stenosis and regurgitation (38%). Areas of focal calcification (62%) or diffuse calcification (38%) are observed on the cusps and may appear as calcified ulcers or vegetations. Microscopically there are calcified areas trapped in a fibrocollagenized background and occasionally a mononuclear cell reaction is seen around the calcified areas (Fig.8) .
DISCUSSION
Based on our clinical experience1)-3) the high frequency of rheumatic mitral valve disease especially mitral stenosis with or without regurgitation, in young children, suggests that mitral stenosis develops rapidly following an attack of rheumatic fever. While it has been claimed that a period of at least 10 years after an acute attack of rheumatic fever is required for mitral stenosis to develop,15) our observations suggest that rheumatic heart disease takes a rapid course in the pediatric population in Iran.
In an average period of less than 5 years after a primary attack of rheumatic fever mitral stenosis develops and often leads to serious disability during the second decade of life. Similar observations have been made in our neighbouring countries. 5)-7),11)-14) It is possible that many patients with mitral regurgitation during first attack of acute rheumatic fever make a full recovery ; however, in children with chronic rheumatic heart disease, the frequent occurrence of mitral valve steno tic posed of fibroelastic tissue compatible with chronic rheumatic valve changes. Valve replacement is required, since the elasticity of the valve may render it unsuitable for valvuloplasty and recurrent insufficiency is common, nevertheless we think that in a selected group of patients plastic mitral valve repair may be an ideal operation. Type C (calcific stenotic type) which occurred in 40% of the specimens, is more commonly seen in male patients (58%) and is usually seen in patients over 30 years of age. In this category the cusps are thickened and chordae tendineae are moderately shortened. Most of the cusps have a minimal amount of elasticity, except in the diffusely calcified valves where the elasticity is completely absent. Although the majority of the submitted valves may have a small focus of calcification, diffuse calcification with involvement of valve ring was only noted in 11% of the valves in this study. These valves may either present with pure stenosis or combination of stenosis and insufficiency. In any case these valves must be treated with open heart surgery, in order to have a direct vision for prevention of calcific embolization. In cases of pure stenosis an open commissurotomy may suffice, but in those with combined regurgitation and stenosis particularly in the face of diffuse calcification, valve replacement becomes necessary.
CONCLUSION
This pathological study of the chronic mitral valvulitis reveals the following features:
1. Histopathological study of the valves shows that the normal anatomy of the cusp is replaced by fibrosis, collagenization, and calcification of the cusp substance. Diffuse calcification is rare.
2. In 28 out of 62 cases the chordae tendineae are extremely short and adherent to one another. In some examples the chordae are completely absorbed to the cusps and the papillary muscle is in close contact with cusps.
3. The papillary muscles may become extremely fibrotic in the process of valvulitis and along with valve commissures and chordae tendineae create a high tensile strength.
4. Elastic insufficient valve which at times appear with prolapse of the cusps is an interesting pathological feature and needs attention in respect to its surgical treatment in our area.
5. High incidence of chronic rheumatic mitral valvulitis in very young children and the relatively less common incidence of pure mitral regurgitation are of interest and indicates a rapid progression of the disease from insufficiency to stenosis, possibly due to accelerated host response and perhaps highly potent rheumatogenic streptococci.
